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be read with profit. An impressive figure and an inspiring
teacher, he was worshipped by his students and assistants, as it
was ever one of his chief traits to encourage his juniors and to
assist them by every means in his power. Among his disciples
were many who became famous : Henle, Virchow, Helmholtz,
and others. Henle, the anatomist, has already been mentioned
(p. 271). Virchow, the pathologist, belongs to a later period
(p. 282). Perhaps the greatest of all Miiller's pupils was Helm-
holtz, that master of physics and physiology to whom the world
owes so great a debt.
HERMANN VON HELMHOLTZ (1821-94) was born in Potsdam.1
On his mother's side he was a descendant of William Penn, the
founder of Pennsylvania. His father, a teacher of philosophy,
sought to interest his son in classical learning, but Hermann was
much more devoted to physics and chemistry. Little or no liveli-
hood was to be gained from science at that time, therefore the boy
was sent to study medicine, and in due course he became a surgeon
in the army. All his spare time was devoted to science. His paper,
" On the Conservation of Energy/' published in Muller's Archiv,
brought him into prominence, and in 1849 he was appointed
Professor of Physiology at Konigsberg University. This gave him
the opportunity to indulge his passion for original research. He
established, by electrical means, the rate of transmission of nerve
impulses. Next, at the very outset of the investigations which led
to the publication of his great work on Physiological Optics (1856-67),
he invented the ophthalmoscope, and " had the great joy of being
the first to see a living human retina.5' Although this instrument
has proved its immense value in medical diagnosis, it was at first
regarded as a toy, and even Helmholtz himself regarded the dis-
covery as a mere incident in the course of his researches. Those
researches concerned the mechanism of accommodation and the
problem of colour vision. In 1801, THOMAS YOUNG (1773-1829),
a pioneer British ophthalmologist practising in London, had
written a treatise, On the Mechanics of the Eye (see p. 374). Helm-
holtz confirmed and elaborated Young's conclusion ; hence arose
the well-known Young-Helmholtz theory of colour vision. In
1856 Helmholtz made his first visit to England, attending the
British Association at Hull, where, as he wrote, " some papers were
1 J. G. McKendrick, Hermann yon ffelmholtz (Masters of Medicine), 1899 ; L* Koenigs-
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